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[ t# it if * <o m H ] 

tf -fe ;k 5 - a ft ^ x f A £ & i-> T ffif fg & & SM "t 5 * ST' & -j X s 

K^ft^-^o< 13 ai » , « £ fr m a -ri. x ^ >y r t . 

W IB IS 35 ft 2- jM ft -t h X t- >y V k . 

_ y t: ^ v ^ ^ # 1 1 ^ n i 5 t . b* - a r 1 1 ffl m t mr & a s ti £ . mm 

3. MElM^ffltftftSi^ffitefc^'t, fir IE m 9& a x f <y r ti , *c - x A 

j'Ptfi^Tf ^ v $ }V? < iv ? v y y * m m -t h . ft is & m * a? . 
6 . i* * is i IE a co ffi m Hk 5* a m 1 1$ ^ t , w ie kt % a * r- -y r a , 2i« 

7. TWT:xx^£ffi£ £^ %■<££> SS^SSIl:** 

wtBitt^fg-^^sm-rs^i&ao^m^si: . 
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£#tf-fe/l^5 — M ft >- -X T" A „ 

Tyf t^^-^tl^t^^tl v> J; d t , b" — A r t t f@ M lz %l w £ fi h 

9 . w^^7iB«<5o-fe/p-9-jifi^xf-Atf3v^T. fr IE flr M a ^ s j± . ^ - 

XA'y K (; ^ t f -f ^ ? A- 7 i )V 9 'J > 7 ' £ f£ ffl "f S -fe ^ 5 - M ft ^ X •f A . 

10. it 7 iBttc?) -t 7 -an x r- a tc tj t . itr ie fr «a a ^ © i± s 

JBttjR4fcliffK^)'t'BIJBife*Tr^n^7 * ^ * 'J V ^ * ft ffl -f £ ft $K * a iM 

11. if *if 7 lEttco-t/k^-aifi^xT-Atcfc v> t . tff ie if m m ^ a j± , 2 m 

12. »^«7iE«co-fe;k7-jift^xT-At*3v^T. ifriE m^m^ma . mm. 

£ ffiffl L T it 3c ft # £ -it s -te 7 - a ft ^ x r- a „ 

m m % mm ^ m - & m m ^ iz mm l & ^ mm-t s ^ a t . 

u ie m it r y t- a» 6 ft ^ *■ « ft •*& m is » m m <?> * ft # a t . 

Sr-irtf-fe;i-7-jlfIvXT-A 0 

14. If * iJU 3i«o-fe^5-ag^^f itiju'r, mi IB N - M ?ij m o ife 

15. If 3< If 1 3Ei«-b^7-IfyXf^tfc^t, t? IE M ?'J ft # * l£ 3C -ft 

fStftf^ y^lk? ^V^i'Sffl?^, -fe ;w 5 - ii ft 1/ X f A . 

16 . If * IM 1 5 IE tt CO -fe ;W 5 - 3 ft 5" X f A fc is ^ X , ii ft £ ix £ ft # 
£ ft Jt h # . i=r It $ ft T -tf n (3 & £> & v> J; 3 fc . fa IE -r -r V s ? ^ 7 ;P ^ ^ S iR 
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17. If *if 1 3 latfccD -b ;p ^ -ail v x r- A (c tJ T . Iff IB M 5'J fl -§■ ii . *> -f 
jl ft y ^. r A 0 

is. it* if i 

ft 2 s iff ^ r 

19. If * II 1 

II Ml & St * fc (2 
~ M (t y ^ t A . 

HfflBfi-^^jMm-r^#*ft!l«tOjMfI^Si:, 

21. If* if 2 OteSEO-fe/P--? — IfyXf Atifeot , 



22 



& o i 



i^ig it^ffiryf tilt . 

iffia«^cob5>-^-A'-^tff!asfi^J;^MfiTy^^ggi;^itt-i>^^ 
fit, 

r y f 1- ? - > iz i~ iv ** ± -t «. ; t £ bef ± h tz ft , iffiaffD^^jift-r 
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23 . it * ii 2 2 ib m <r> m u £ -ft © -9- -r biz&^x , m m -t s ft ^ $■ e s it •* s 

24. ft 3< H 2 3ISi«I«^Jfit^ h fc V* X , jlft^^^ft^^^-RSt^n 

h . ti ffi £ * fi -9- -f ho 

25 . If * II 2 2 IB m <D m. U £ # ffi -9" -f h tZ ii W X , jM ft ^ S Iff IB ft * J± . "f 
fir if h . 

26 . If * If 2 2 1Et«Ii^*ffif ^ h *J T . Iff IB * m T > x "f H S (4 , 

m^uiA^r^ bo 

27. If* If 2 2 1Si«I«^tfit-f h T . Mie2llft7yf fgl 

ii , s; a « h t * l ^ ffl m & t t> ti x ^ & , » « ^ ta ir >f bo 

28 . If * II 2 2lEt«ite^^fit^ h Cfc^t , Iff IB ii it T V x i~ SI ■ J4 , 

29 . II * if 2 2 IB K O K M £ 3f -9" -f b fc tJ V* T , Iff IB 11 35 ft * S 14 , H tl Jl 
i£ ft i fc «4 ft S eo + IS JH * it T- T n ^ 7 ^ ;b ^ 'J y/Jf ffltl., K <R ^ * ffi 

to. 
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[ m m (o m m & m m ] 

» CO * Sf 

* % m i± . -b ^ 5 - ii ft ^ x r- a t ft & m m <n m m iz m l . i DPica, 
ft tt r ^ ^ -t o < ijftfcBtti. 

IS bj o w * 

Blti, f a«t^7~f IftSiaiyXf AtfettS 1 0 ffl <?> -te ;P . C 1 
— C 1 OJSt. lift , -tr^^-fl»f*4fi^il{t^-X^Ai±l o fl Xil ± o -fe & 

mm* mmtx *$tw& i^u & zwct> ^ -5 . # n= ^ , ci — ciotjtt 

T . *tJE-TS-te;Pi:|3It#BS#^-^i J oataMB 1 ~ B 1 0 t!) 1 & & « El 1 ii . S 
iffi Ji 3&i -fe ;U so * 'l> # 55 ic *> 0 r> it fa ft tt r y t- t- £ fl x. T v> & t O t USL 

a^^/i^-^iiJftiiii&ffifi^xxAtcfc^Tti, 9 -h £1 ±. <n -<z )V =? — & m U ft 
i Jt H 1 t ii , ^KWcjlftic^-fey^MSC^'^SfLTv^. H l iz ^ f ^ M 

ffcilft^J^-fe^^MSCii. 1 0 ^ FJt SO * itt Ji B 1 ~ B 1 0 50 "T < X IZ *r — 7" )V 

ft « & la s « ic y - y ^ -e- » m £ -r ^ & „ ^mwm\t5£.m^>7Mscfr^m 

£ tit & f£lj (*jif=3cjg -fe y 9 m s c it T * < , HltStiffiit 
ii 8'J <o * tffi t ^ - y T- & it $ ti X & m flc ii If 3c & -fe y * £ il Jn t T & i 

^ <, 9 itr # 3i fi 3< si -fe y 9 m s c \z m m m z m n -t %> * . *r - y >v <r> k> tc 
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. ?t t x. If IB £ H tft U y ? =5r fc" . l«?g^ffifflUUH. ^i6#=afl35»^ 
>^MSC, ^jffi^ijiV^iS^ii:, ^ T ^ y b a - ? "C $0 ffll £ tl £ , 

llS*K3!l'*-4*JfiS£ttfflLTV*4. # IS S <^ co ft ^ £5 S iffi g « "T S t 
. Ztlt>commZ. 31 tffi iij co l -3«T>f tlf t'< B# (4 . y - x 4 36 

2: s6« $> h . l^lttryftJfflltSi, f$SM^§ttt-t'XxiJ7 ( c o 
verage) i;JL — J f<r>WLh.*%k*?'tZ.htf-£%Z>. 7 k ^ 7 > f t 5: ffi ffl t l> C li 
„ M t* CO]&3icr, b- A (beamf ormi ng) >& g ^ & . b* - A fl? j£ i± , r -f 

ii A' h ^ - ff5U (Butler matrix) & i:. fc* - A f Sff C i DUlt? I. . T 

< O ^ CO b" - A ^ fiSc X -f A H 2 t H 3 t,Z Tjk § ft. T V> & „ -r -f : J 9 )V \l — 
li . T -t n ^ ■ f ^ y^^^i^CStS I ( R ffi ) f - -v * ±5 «t Q ( Iff 35 ffi 

ffl ) *frtzmwi3ici r*> > ■ 3 >- - h -t a . wttmcffl*fcii*tnntffl* 

J; "9 » t'-AflS*>'';7^^'f AtlfrSaS. T V- J CD & J] t& . nfg(7)f t 
*/W3&»fe<0**m-9- (V n ) , (W n ) , j*#**£^fflM (steering 

phaseshift ) (e) iJ J: « IE fli & ( C n ) * ffiM L t § ill. „ U < O CO 

a * "C « IE # * S T ft ^> ^ . ifi^^litli:, « ^ CO Iff co f£ H . i&mcomW 

* & ft X I"* £ . 

LfciMt^ lftIc07yftf-AJi)lcLt, *4*fltltiltKi:tJ; 
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WjSS^fiStv^^Ki^tSciS1fffi^3imT'&=5:Wti.(f^^ : 5:v^ Li>L, -fe 

A-*^»fc^8<t4i:. 5iaS#?- J !r*/HD l 5»* ( handover ) # j§ SO fc % £ L 

T tf IK It 36 * £ JS It; $ -tt 2> co T" . h £. *) /h £ 3r -fe ;Kc tl> Z. t (i T' # &■ v ^ L fc 
■tfi-oX , 1 o -fe ;k co 4» T „ HKtfiiSittoifiryf ttfiftftryf tn- 

^^BJJgfflt^-li 1 '!)^. l o co :£r j£ li , -fe/i/^tftli^ryf t J 

o*>ttfflt4ii:tt, S !£ i: 31 ffl t ^ < co g ffl ^' & , SSfOlotStS 

50 co 0^"rv^»j*^rffi(i. H 4 ^ ^ -T -fe ;P t- ffi ffl § T i>l-lftiryft 

m -n m <n x & i± , n & a r > f - n - y ^ t> a> m m * ft -r s t n t & o , & 

m £ titi T > 1- ? — > 2 2 s *aL!flrv^A'4fclii-/l'tifiv^9I4i- 

o < H4fc*^-4:*J>5. tlt^f-^li, 3 o co & 

ft e n - y 2 o co -r ^ t t m ft § n s . & & 3r fa -e ft * a tr m t ^ a co -c , ^ 

i«2o©D-7li, h 6 |6J T* i=r It -T ^ fc -fe' n 5: 5 . -e co IS * , II 5 CSt 

51 (deep fade) £0|f £ S ft 4 T" A * 3 . I5ti, ^11 2 4 A>'^« § flfc 7 V 
f tA'^->2 2 CO <r ;K: ffi B t T V* & 46 , Sit A^Sffffc^S < 4 4 »• 
tSlt4i i: ft^Ltv^. Htt^ #KrM2 6t>^-^$tLfcT>-7 i -t^°i5 ? - 
y 2 2 CO * t fir B L T V> h ifi . ^K)M2 6«fF§«rt^fl;**Sft-rS. Z. CO % 

Lti^t , & * * $ M L j&» o -tt - b* x x y T £ 3t # "t S 46 H « * iz ft |*j ft 
cOftl>T>' : ryco--X*iJi4„ tfc. -fe/Pco^^fctffgSrScMTt-SiaC 
ffif§[^1tcor>'7 i 'tco--Xt^S . 
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% m co m & 

*&we> i KvnmmcD @«ti, r w r >- x * <i * *> * hh * « lt , 

3t=^Bj(7) i otf>ISJt0!teJ:*Uf, T W T^f t^Ii;t'>=5:< f: i> 1 o co S 

iM^ns . Tu-f ryft«s^s*f tatftsj; at, it 3c m is f - 

j*iz&mztLh . w.^m^-tfmm z ti & t „ ^&<i:&i-c>co#iijM-egm2ft 

IS $ ft £ . 

* % m co m co m m m tz * ft a , it m * * sm -t s -t ^ 5 - a m ^ x f- a & m * $ 

p- r y t- *■ co x ^ t= it 3c fi n % m& ; t a* t- §< & «t a t= , it 3c ft ^ £ 1* - a 

it3cm-^^^fffgs«M-r4« 

0 5 IS , f-AI«gIJit. 

a 7 is , * $& eg 1 -5 co m m m t= fit t , * it a & it co tr - a £ jb & •? h f - 
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18li, *%W<n 1 o o H S6 #1 £ J; SglJSt. 

B9ii. ^^HgcrilOOmfe^lJt^-oT. M £ ^ fi -f h ( pseudo-omn i si t 

Ell o (i , ^SIBHo l o^Slfijciot, IHK^^rfi^^ V $> <nr > *r 1- 

? — > & -t . 

HI 1 ti . ^^BJ^loosiJtfijttaf-sT. Si U ^ S -9" A bfr&<7)2 0C0T 

-rrttioiiiijif-^^ h "j-At^ii3ft4, * n js #j a* si 6 t ^ 3 

B^af-^t*«LTk>6«>, <! n t PS M $ ft £ fc co X tt =3: v^i t t a £ § ft 

^ o # & «i , !t t X- fc£\ T -f ^' 9 )V 7 J )V 9 H j ( Z ) s H 2 ( Z ) s H 3 ( Z ) 
£ffifflLTf)MS£ft-g>, ZtL$>0>y<iA'9l3i* + ft C S 3E T & ft £ £ 4 

Jttf>fcf£ffl§ft&. 7* ^ * ^ ^ -f A- ? 4 o ^ <n ft ^- (i s 3-?«^ftttT>-x 
tt"-AH< ^tt'-Aii#g4 2 (e ft & $ ft 4 . fi # li . iflSTVf 

fflutsi?^, tfig{iS*T'te-^s^So * n m tz a \^ x \t . ft 

^ & It $ ft X -fc* o t~ * 4 ; t co $r «fc -3 £7 -f ;U 9 ifi M t£ ft X 4 « f , j£ 
£ ttfz T > 7- i- J < ? - > 4 6 K Ji ;P # # 4 ft & d t tp & U £ ft h . SO « w v> 
**t« k. fl&SMSn-y^eDff-^ti. It * * Wr * -c S'J * t« . * <0 *S 

s, »»»t±, i^^JBi:, %>mu$i (muitipath)t i. h ft^ffl^&tf&mmx 
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* n m co m co m sfe m iz ± n k , i7titi:ii'). r^n^^^/i^^uy^* 

ffiffltS;Htl^ i co H |fi 0| fc: £ ^ T , St 51 t - 9 M , 3EHI3ii-cai«J3 
Sttr 7 7' • ^ y A - h $ ix & f: , 3o«*«8»t*ffl8ti«, o #* t Jfc iM 

0 7 t ^ -T t *5 *3 , ita\ T ! # 1 o CO ft ^ Tal *C * S t L T , M S 1 14 * 

a # fc ^ L < , Il2liT,»(:?!L<. Ig3li-ifn»fc|!L< t4Il#S 
5 2 £ J: -5 T , iff ilitS^iittfTSi. £0>3iffil,jfcfI-9-£^r-5— fr 
?|J 5 4 CAfiS; ttff 8 £ t , fr ?ij 5 4 fi & *n co :tf & T 3 o co ffl flrj r V -f + n 

ft £ T > T- -t" ^ ? - V £0 S ^ £> -fr 5 6 iZ (4 , gg V> -EH a jA » CO -f ;W4 4 o tz < m 

* n hj o co m m m tz * a » . *>-r*»tii*s»iSflia»&ffifflL'c#ii»* 

Slt^t, £ X -ft * H 51 £ <I b 3&» -C # 4 . Jl » ft CO it ^ (4 . 7 x - -r 4 > r 

4 co -c , ft 19 is *t l x m m £ m m -t & - t a % 

* 56 m co SO CO |g Jfc M J: ft {f , M £ * fit "9" >f h f £ bj § ft t l ■> £ . H iH £ * 

1 co w «4 , fflHiSttsits^Sf ffl^S^tsr ttftS. * % co i <o m 
tfe W fc: tJ ^ t {4 . H £ 3r ffl -9- >f b**a^4fcfttca»3E^i»<oiill**»** 
ttfflSfLTV^isfii*, *aBW(ii*LtR£S*L4t><0-ri±=Srv^. la 8 {4 , * 5S co 
l-pf5l6ti0!fcJ:*JRitl^J5rffi-9-^ K^xrl^J SLt „ 181: 

ryrtll84 tjSftr>--f-^SS8 6 tl:Si§fLtV^I». *JH« 1 -3C0 

m fife m k «t ^ tr . fitryf tgsu, ^aojaHtc^iffliHOTfflKtistoftitfe 

4 o CO 2 S -fe 9 f T > f- 1~ (double polarized sector antenna) ^> ^ fi 

fiJc^ixT^So c\commr yf-i-^Wi± . 4-^comW} (active) ^9 9rvf& 

5r#AT'io , 9, #-tr^^T>-T--^{4, ^ t fit A A^l § t ^ S . 

-P fc . ^^X^AcOT-y^-'Jy^cOffiM/IIWttlg^fMBJ-rS. aSSftS 
*ltHii. 9 A is r- -i SS-^ (diversity combining) ^ ffi ffl t T , 4 O CO -fe ^ 
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^■fe^^TVr-'i-, 'J J >9 2 -5HJi«f' -1 - T" -f # 0£ (diversity branches 

-f ^ *IJ # £ it i k 4* flg T- * & . .1 co -f A - ^ f "H# ti . 

yft^^rait-fe^iBtoffiCiot^S h <?) ft ^ m. T: h h » l o 

co 51 M M t J: *Ui\ -fe ? ^T>"ri-«Jt«WWv^afc:]Dl 9 ft W" ft T ^ & co -C 
. frl Pi ifi /h $ < ^ jl 1 ^ — N )V t> 2 * - h )V T h *) . -fe 71- i± Jt K W ^ # < T ^ 
II OJfn^-l/kfrUO^n^-MK'fcS. ilK^Jfit^ h t £ (t £ T 

y -ri- fU # {± . ^^Tfrtt ( isotrope) 7Vf ttJtf Lt 1 9 fy</M'^ 2 0 

t : ^ < )V lz =3r 0 . IP * 1*1 tt T > x 1 It K t T . 1 lfi"(;^'M 2 x < /!✓ 

ffl it & - b* x x u r co jb ^ co — m * s la 9 t *s § ft t a 0 . gssi^^r'^ 

T'cos 4 (a) •fe^^T>'-r^* i ;ffiS^tl.T^^ 0 *itiMtfc^t, -b^^ 
T V x ^ ii , ±451, + 1 3 5 m&JjftlZfatf t>ixX ^ & *?&tylic\tltz 
ISte § ft h h CO fJi & ^ . SSLftTyftli, /n-Ff^f H ( broad-side) 
i>t4 5 JS CO T > t- -t- flJ f# T 6 t ' =y K )V <n S * £ # X T V> 6 „ L ^ L , i CO # 
{± . i ft h co £ tj it § « -ft % co li ff r >f A - t- 4 3 -r ^ < )V ti if 3 » ffj 

icnmzti&w. c / n it nt i± s ff- t 3 -7* >- ^ ^ « » * t * o t v^s . a a t 

, tt |g ±3 (t £ 3 t >- ^ /I- CO » 3fc l± , H9«I9 0TS3*lTV>4«Ba*«)fi 

t- -f # it JD S *t S i k * M 5e -T 4 k . f-t'XiiJ7W»ttlHo t V\ff>\zt£ h 
V h h o . 

o^c^^yj y ^ co % in / n * ft gg t& s . # & hjj <7> io»njtMci 
^- s -r s «> „ 4oioiMftr>'7 i ^^ffifflSft.Tv^.iaio«. cosm« 

) ■fe^^ry-T-^, l 9 o OMHzijit/i^-i/icoryftil^ffifflLt 
ItffSix^-^yi-coM^^LT^-g.* 31 , -fe ^ ^ r yft^it 4 ic * W * S l± , 

H 1 0 co * ^ J: kfc 0 > T>-T-^HtcS^-rofLa : ^cO^;L'Sr%±$ 

■t h . 2^co-fe^^T>-T--^(i, ^ft.^coji[*i^r[Bicop H icotf*r z F* , f-|»ra56 
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0 « 

$ t> t,z s tA> (nuii) j6* i t h mm (± , Ei i ltititJD, r y x ^ m iz m m 

i:ti>tC^-ft,"f"-|)ffl^ i j'{5ffl|fi.^(a relative time varying phase error)S-#A 
tSittfltTliSST^^L, JbSUHryf ttIL< ( coherently ) 

H L =5r V ■> .r i; (: i o T t««T*^ & ^acojlll|co4oo-ir:? ?7>ftl:J; 

x h \ti*r -i v ip t> co 2 o co t y -r -t- ^ * - y a i ltc^^tt 

-y«^*A^t^*i< ^ S, * H ng co i o co SI jfc M t J: #i tf , it 3< 

ft £ ft # lZ jo £ X )V CO ffi m Sr i£ H 2. <1 b & T # & . 4 5 * tJ «fc IX - 1 3 5S 
<^^r|B]2rJgt"TyT- + * i ^c?)fl;^- (E-f ield) # , - 4 5SJ5±tf 1 3 5 K CO ft 

;p i± £ « * <?) t y 7- 1~ ^ ? - y $> t£ ti h . ojo, i E„ + E h I 2 >oc^r 

h . * 56 to to tt #g i± as % t Ysfe # -r s . tuif, siswfttiiv^TfliajiiiBr 

ltlttJ-totl>3Slt\ £ M if H #'J -ffi (cross polarization discrimin 
at ion) ^1 Cj6<^oS^T'fil>};figLj; o , o ~t 6 b , 7o-Pt>f K 
co tt |g « ^ ft L =Sr ^ . o i D 121 1 0 co M ft lz Jfi -2 < „ -t ? ^ r y x ^ Tal co + Pal co 
35 » # £ «: . IJItti 9»4Lft7i-f^ y ^ £ i> & 3 2o<07yft 

;ll^«7>f (i, ^lt$fLTffLV>l^-U- ( Ra 

y 1 ei gh ) 7i-f-(y/ft*/H:Ht^^ L Jfc ** o T „ ^9 9 T y t~ ~f~ 

lffl<o + iat=t5ttSttlgfc. Ef 1 0t*tSi(:2-3'<tib^^ 

s at # t ft *i tr . * n to co ± it fc m m &h m k * -r t . * » to * as ^ w *g co & 
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